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ABSTRACT 



A method of forming a wood sandwich structure com- 
prising the steps of peeling a bolt of natural wood in 
spiral form to form a web of wood veneer; forming the 
wood veneer web into a plurality of sheets of uniform 
size; forming a plurality of fiberglass sheets having a 
size corresponding to the size of the wood veneer 
sheets; and bonding alternate sheets of wood veneer and 
fiberglass together with a resin to form a remanufac- 
turcd wood composite sandwich structure comprising 
alternate sheets of wood veneer and fiberglass bonded 
together by the resin. Also disclosed is a specific wood 
sandwich structure for use in boat building; another 
specific wood sandwich structure especially suitable for 
use in furniture building; a method of forming a boat 
hull utilizing a wood sandwich structure according to 
the invention; and a method of forming furniture utiliz- 
ing a wood sandwich structure according to the inven- 
tion. 

3 Oaims, 11 Drawing Figures 
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bolt of natural wood in spiral form to form a web of 

VENEER LAMINATE COMPOSITE STRUCTURE wood veneer, forming the wood veneer web into a 

plurality of sheets of uniform size; fornung a plurahty ol 

RELATED APPLICATION other sheets, each formed of a material dissimilar to the 

_ .... ^ • .•♦«rTTc«« 5 wood veneer sheets and each having a size correspond- 

This apphcaticm «s ?,«>^^*^-°^P?f ing to the size of the wood veneer sheets; and intermix- 

tent m>^^on Scr Na ^9,215. filed Sept 10. 1984, ^j^^ sheets while 

now U.S. Pat Na 4,543,284, interposing resin between the mtermixed sheets to form 

BACKGROUND OF THE INVENTION an intermixed stack of sheets with resin interposed be- 

TTus application relates to composite structures and, >0 tweenAe sh^; and cuiin^^ 

mamnadc structures. Gradually, however, wood has the wood avaikble m a natural tree trunk, avoidmg the 

fallen out of favor in many market areas because of the high scrappagc inherent when the trunks are cut into 

high maintenance costs and short structure life resulting planks, and provides a matenal that is supenor to natu- 

from rot paint peeUng, instability, swelling and warp- ral wood as an engineering structure, that retains the 

ing. For example, with respect to boats, metals and appearance advantages of natural wood, and that is 

fiberglass constructions have gradually accounted for substantially free of the rotting, swelling and warping 

thevastmajority of boats of every size and description 20 problems that have typically plagued wooden struc- 

and wood, conversely, has been relegated to use in tures. 

selected custom applications where initial labor costs According to a further aspect of the invention, a 

and/or maintenance are not controlling factors. How- specific wood sandwich structure is disclosed which is 

ever, wood in most respects is an excellent building especially suitable for use in high moisture environ- 

material due to its stiffness, light weight and fatigue 25 ^g^^g g^^h as boat building. The wood sandwich struc- 

resistance. It*s shortcomings are primarily moisture ture according to this aspect of the invention includes a 

related and these shortcomings are, of course, exacer- ^heet of core material having a grain strength running 

bated when applied in areas such as the boat building generally normal to the plane of the sheet; a sheet of 

art processed material resin bonded to the sheet of core 

SUMMARY OF THE INVENTION material; a first sheet of wood veneer resin bond^ to 

wrwiTii pjQ^jgggg^ material; and a second sheet of 

The present mvention concerns a wood veneer lami- veneer resin bonded to the first sheet of wood 

nate composite structure which substantially ehminates veneer with its grain crossmg with respect to the grain 

the inherent rotting, swelling and warpmg problems veneer. This construction 

that have traditionally plagued wooden suuctures 35 - strength in the X, Y and Z direction as 

whUe improving upon the inherent structural advan- 1^^^^^^ respectively by one of the wood veneer 

tages of wood and retaining the attractive wood appear- ^^^^ ^^^^ ^^^^ ^he 

^ . - 1. * r sheet of core material. The sheet of processed material 

Accordmg to one aspect of the invention, a sh^t of ^ ^ 

processed matenal is sandwiched betwe«i two^^^f ^ ^^ture. TTus sandwich suture is specially suited for 

wood veneer and r^m ^ ^f^^f^^^^^^^^ use in boat building wherein the layers are arranged 

of the sandwich to firmly bond the sheets ^^^^^ ^hat the sheet of eml core material is on the inside 

form a lammte composite ^f^e boat and the layers of wood veneer are on the 

and the overall s^Zd tending action of resistant boat huU ^^^P^^^ Uie attractive uid 

5e^, is structurally superior to natural wood and sought after wood look for the boat h«J^. 

SStly more resbtant to the moisture problems A^dmg, to a fiiiiher .^^.^^^^.^^^^ 

tlTplague mituial wood. The sheet of processed mate- wood sandwich smicture is ^^^^'^^'^J^^ 
rial fe preferably fibrous in structure, such for example 50 cially suited for formmg concavo<onvex structur«^ 

Tfi^glass. ail serves to synergistically compliment According to this asp«t of the mvoit^on. which is 

^e sh^Hf wood veneer. S^cally, the ciles or particularly suitable for fonmng a bo^^ 

strands of the sheet of fibrous material provide a rein- ash«rtof wood f«« f <>™?d ^^.^^^^^^^^^ 

forcing skeleton for the composite structure and pro- configuration; a layer of r^ is appbed to the concave 

vide t«isile strength for the composite structure, and 35 mtenor surface of the wood veneer sheet; a sheet of 

the sheets of wood veneer encage or encapsulate the processed material is conformed to the concave mner 

strands of the fibrous sheet to discourage failure of the surface of the wood veneer sheet; and the sheets are 

strands in compression and provide compressive bonded together to form a lammatcd concav^^ 

strength for the composite structure. Tests on the com- structure with the wood sheet formmg the exterior of 
posite structure of the invention, using standardized test 60 the structure to provide a wooden appcaraiwc to the 

procedures for sandwich constructions, conclusively structure and the sheet of processed material forming 

establish that the invention sandwich structure is signifi- the concave interior of the structure ^d remforong the 

cantly stronger than comparable wood or wood veneer wood sheet to form, together with the wood sheet, an 

structures or comparable fibrous or fibrous veneer attractive and yet extremely strong concavo<pnvex 

structures. . 65 structure. . . 

According to a further aspect of the invention a Accordmg to a fiirther aspect of the mvention, a 

method of forming a remanufectured wood sandwich wood sandwich structure is provided which is cspe- 

structurc is disclosed comprising the steps of peelmg a cially suitable for use in building trades such as fimuture 
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construction. The wood sandwich structure according kit tediniques previously employed in wooden boat 

to this aspect of the invention includes a central sheet of construction. 

core material having a grain running generally normal In the various disclosed embodiments of the inven- 

to the plane of the sheet; a sheet of processed material tion, the sheets of processed material may comprise 

resin bonded to each face of the sheet of core material; 5 sheets of triaxial fiberglass and the sheet of core material 

and a sheet of wood veneer resin bonded to the exposed niay comprise a sheet of end gram balsa wood. The 

face of each sheet of processed material. This arrange- wood veneer sheets, the balsa core sheet and the tnaaal 

ment provides a wood sandwich structure which is fiberglass sheets together provide an extremely strong 

totally symmetrical and therefore extremely resistant to sandwich structure and the resm mterposed be- 

warpagc; which has high strength and rigidity and high »0 tween the various Uyers adds to the sttuctural strength 

moi^e resistance; and which is otherwise especiaUy of the sandwich structure, provides firm »»ndmg be- 

suited for use in the fiimitufe manufacturing business. In t^cen the vanoM sheets, and provides an effective 

the disclosed embodiment of this aspect of the inven- «»»^« ^ ^oo^ «> sandwich 

tion. the wood sandwich structure further includes a stn»«^e "T*^^' "SfT^f iT^i'^-f^K.^lT 

second sheet of wood veneer resin bonded to the ex- 1* ^ges of wood whde substantially elmunahng the mois- 

posed face of each sheet of wood veneer with its grain ture related problems previously assoaated j^th a 

v«ecr to wbch rt B b<«ded. TJ« provide a remforcing skeleton for the com^te struc- 
v,d« X. Y. Z strengA f .^V^^^*"? m Sire and provide tei^e strength for the structure. «>d 
retammg tite symmetry, and therefore the warp resis- ^^^^^ ^ ^« ^^^^ sheets to dis- 
tance, of the structiue. . . courage faUure of the cables in compression and pro- 
Acconhng to a further aspect of the mvention. a ^.^ comprehensive strength for the composite 8t?uc- 
non-planar article of manufacture is formed by fomung 
a wood sandwich structure as disclosed into the non- 

planar configuration of the article of manufacture. For BRIEF DESCRIPTION OF THE DRAWINGS 

example, a desk may be form^ according to this aspect ^ ^ ^ schematic representation of a method of 

of the mvention by fonmng the wood sandwich stnic- ^manufacturing wood according to the invention; 

ture into a U configuration with the legs of the U com- pjQ iUustrates a remanufactured wood structure 

.^ prising the legs of the desk and the bight of the U com- 3^ f^^^^ the method of FIG. 1; 

...prising the top of the desk. PIQS. 2 and 3 illustrate products which may be 

The invention further comprises a method of forming formed using the remanufactured wood structure pro- 

; a boat hull utUizing a wood sandwich structure accord- method of FIG. 1; 

iiig to the invention. The mvention boat building FIG. 4 is an edge view of a wood sandwich structure 

method comprises forming a mold having a configura- 35 according to the invention especially suited for use in 

tion conforming to the sh^e of the desired boat hull; ^^^i building; 

placing a plurality of strakes of a wood veneer material pjQ^ 5 is an exploded view of the structure of FIG. 4; 

^^^djacent tfie mold surface with the strakes running gen- - pjQ^ ^ jg g view showing a method and apparatus for 

;,;;;erally parallel to the center line of the hull and the grain building a boat hull utilizing the structure of FIGS. 4 

!„w6f the strakes extending generally in the plane of the 4^ ^nd 5' 

,^trakes; applymg a resin to the exposed surfaces of the pjQ, 7 a firagmentary schematic view showing the 

'I strakes; placing a sheet of wood veneer adjacent the use of an invention structure in the formation of a con- 

strakes with the grain of the sheet extending generally cavo-convex structure such as a boat hull; 

in the plane ofthe sheet but at cross angles with respect pfQ, 8 is an exploded view of a wood sandwich 

to the grain of the strakes; applying a resin to the ex- 45 structure according to the invention especially suited 

posed surface of the wood veneer sheet; placing a sheet for ^ ^ furniture manufacture; 

of processed material adjacent the wood veneer sheet; pio. 9 is a fragmentary view of a desk embodying fhe 

applying a resin to the exposed surface of the sheet of wood sandwich structure of FIG. and 

processed material; placing a sheet of core material pio. 10 is a perspective view ofthe desk of FIG. 9. 

adjacent the sheet of processed material having a gram 50 

strength rumiing in a direction generally normal to the DETAILED DESCRiraO^^ 
plane of the sheets; applying a resin to the exposed PREFERRED EMBODIMENT 
surface of the sheet of core material; placing a farther The method of remanufacturing wood seen in FIG. 1 
sheet of processed material adjacent ^e sheet of core comprises the steps of peeling a bolt such as a log 1, of 
material; and pressing the strakes and sheets together to 55 natural wood in spiral form to form a web 2 of wood 
bond them to form a boat hull confomung in shape to veneer, forming the wood veneer web 2» in a suitable 
the shape of the mold. The boat hull is then removed cutting operation, into a plurality of sheets 3 of wood 
from the mold and a coating of resin is applied to the veneer, suitably forming a plurality of sheets 4 of pro- 
exposed surfaces of the strakes to seal those surfaces cessed caaterial having a size corresponding to the size 
while preserving the natural wood appearance. The 60 of the wood veneer sheets 3; and bonding alternate 
invention method provides a boat bull having superior sheets of wood veneer 3 and processed material 4 to- 
stif&iess and strength characteristics and which retams gether with a resin 5 to form a wood composite sand- 
the appearance and feel of a wooden boat while substan- wich structure comprismg alternate sheets of wood 
dally eliminating the maintenance problems that have veneer and processed material bonded together by the 
been previously plagued wooden boats. The invention 65 resin. 

method also allows high volume reusable mold tech- In its simpliest form, as seen at 6 in FIG. lA, the 

niques to be applied to the construction of wood boats, remanufactured wood composite sandwich structure 

as opposed to the tedious and labor-intensive custom or may comprise a sheet of processed material 4 sand- 
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wiched between two sheets of wood veneer 3 with a strength from the bonding and penetrating effect of the 

resin 5 binding the sheets together to provide a compos- rean. • u 

ite wood structure 6 which presents a natund wood FIGS. 4 and 5 show a wood ^^^^^^^''^'l 

on both exterior surfaces. cording to the mventon that is particular y suit^lefor 

TTn^ complex form, and as seen at 7 in thermal 3 boat consteuction^^T^^^ ^J^J^oTS 

sti in the method of FIG. 1, the remanufactured wood structure of FIGS 4 and 5 mclude a fi«*t ^<>f 

ol^^ Ldwich structu^ may comprise alternate veneer 10, a secomi sheet of wo<^ ''^'^iS 

S^Wof ^ veneer 3 and process«l material 4 processed material 14, a dicct of core material 16. and a 

itestructurewithwoodveneersheets3onbothextenor ^^^^^^acoatingof resin 22 is applied to the 

^t^ufacturedwoodsandwi^ ^ST^i^t^r^I^ 

able for ^ in most ^PP^^^^^^*^^^^^^ tore omo. 1, the wood veneer sheets 10 and 12 may 
has heretofore been used, .^P^^^ ,5 comprise African mahogany, the sheets of processed 

manufacture oftowlmgpms, as seen in ^^^^ ^^axial figerglass 

manufacture of baseball bats, as sf«? « 3. ^ orientated at 0% 45* and 90-. and the 

The remanufactured wood sandwich structure of the ^^.^ employed for the interposed layers 20 as well as 

invention, whether in its simplest form as represoited ^^.^^^ ^ comprise WEST SYS- 

by structure 6 of FIG. lA or in ite more complex form ^ SYSTEM 205 

as represented by structure 7 of FIG. 1. retains, and m xhe sheet of core mnaterial 26 may take 

fact improves significantly upon, the appearance, stiff- various forms including al uminum honeycomb, p aper 

ness. light weight, and fatigue resistant advantag^ of honeycomb, or ariyHweTmaterial hlC^igrpri- 

natural wood while substantially climmnating the mher- strength running in a direction generally 

ent rotting, swelling and warping problems that had ^^^^^ the plane of the sheet. Preferably, sheet 16 

traditionally plagued wooden structures. The remanu- comprises a sheet of end grain balsa wood, 

factured wood sandwich structure of the invention, by ^ ^ecn in FIG. 5, the outer wood veneer sheet 10 

virtue of the compressive strength provided by the ^^^y comprise an assembly of longitudinal planks or 

wood veneer sheets, the tensile and reinforcing strength gtrakes 24 separatpd by a series of narrow strips 26 of 

provided by the fibers of the sheets of processed mate- ^^^y suitable black wood such as black walnut or black 

rial, and the unity strength provided by the resin, is ebony. The grain of wood veneer strakes 24 preferably 

stronger in all critical measurable respects than natural extends generally lengthwise of the strakes. Wood ve- 

wood or other sandwich or unitary structures of com- ^^^^ 12 has a grain extending in the plane of the 

parable size or weight The thickness of the wood ve- gjjget but at cross angles with respect to the; grain of 
neer sheets and processed sheets employed to form the 35 strakes 24. The primary grain of core sheet 16, whether 

remanufactured wood sandwich structure 6 or 7 will ^ comprise the preferred end core balsa or a suitable 

vary with the intended application. Wood veneer thick- honeycomb material, provides gram strength running in 

nesses of 0.062S inches and processed sheet thicknesses ^ direction generally normal to the plane of sheets 10 

of O.OSOO inches have been found to produce a superior n ^ that the composite structure provides grain 
structure for most applications. 40 strength in the X, Y and Z directions with grain 

The wood veneer sheets 3 may be formed, for exam- strength in the X direction provided by wood veneer 

pie, from African mahogany. The sheets 4 of processed sheet 10, grain strength in the Y direction provided by 

materia] may take various forms including sheete of wood veneer sheet 12, and grain strength in the Zdireo- 

carbon impregnated glass or sheets of woven nylon tion provided by core sheet 16. 
fiber. Preferably, sheets 4 comprise triaxial fiberg^s 45 jhe use of the invention wood sandwich structure in 

sheets having fibers oriented at 0% 45^ and 90*. Resin 5 the formation of a boat hull is illustrated in FIG. 6. A 

preferably comprises a clear liquid epoxy resin specifi- female mold 28 of fiberglass or the like is provided to 

cally designed to wet-out wood fiber. Such a resin is supply the basic hull configuration. Mold 28 is prefcra- 
available, for example, from Gougeon Brothers, Inc. of bly suitably joumaled as at 30 so as to allow the mold to 
Bay City, Mich, as WEST SYSTEM 105 Epoxy Resin 50 be pivoted so that hull may be built up in arcuate sec- 

and WEST SYSTEM 205 Hardener. In the invention tions with maximum gravity assist being provided for 

composite structure, the cables or strands of the sheets each of the several arcuate sections by selective rotation 

of fiberglass provide a reinforcing skeleton for the of the mold about pivot 30. For example, and as shown, 

structure and provide tensile strengSi for the structure, the boat hull may be built up in four equal 45' arcuate 
and the sheets of wood veneer encage or encapsulate 55 sections with the mold being tilted after completion of 

the strands of the fiberglass.sheets to discourage failure each section to bring the next section into a position 

of the strands in compression and provide compressive providing maximum gravity assist 

strength for the composite structure. The identified To form the boat hull, a plurality of strakes 24 are 

resin and hardener fill the voids and irregularities in the placed adjacent the mold surface with the strakes run- 
confronting surfaces of the various sheets and effec- 60 ning generally parallel to the longitudinal center line of 

tivcly lock the sheets together. The resin and hardener the hull so that the grain of the strakes extends generally 

also penetrate the surfiaces of the sheets to a depth of, parallel to the hull center Ime. Separation str^ 26 are 

for example, between 0.005 and 0.015 inches and positioned between adjacent strakes an4 the strips and 

ther^y add measurably to the overall strength of the strakes may be temporarily secured in pcmtion agamst 
composite structure. The invention composite thus de- 65 the mold surface by the use of double sided maskmg 

rives reinforcing and tensile strength firom tiie strands tape. After the strakes and strips constituting a p^cu- 

or cables of the fiber^ass. derives compressive strength lar arcuate section of the hidl have been positioned 

torn the wood veneer sheets, and derives overall unity against the mold, epoxy resin is applied to the exposed 
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inntf surfaces of the strakes and strips whereafter a 
wood veneer sheet 12 is placed adjacent the strakes 
whh the grain of sheet 12 extending generally at cross 
angles with respect to the grain of the strakes. Another 
layer of resin is now applied to the exposed inner sur- 
face of sheet 12 and a sheet of fiberglass 14 is placed 
adjacent the exposed inner surface of sheet 12. Another 
layer of resin is now applied to the exposed inner sur- 
face of fiberglass sheet 14 and a sheet 16 of end core 
balsa wood is placed adjacent the exposed inner surface 
of fiberglass ^eet 14 with the end gram of the balsa 
wood sheet running in a direction normal to the grain of 
wood veneer sheet 12 and noimnal to the grain of 
strakes 24. A further layer of resin is now applied to the 
exposed inner surface of end grain balsa wood sheet 16 \5 
and a further sheet of fiberglass IS is positioned adjacent 
the exposed inner surface of balsa wood sheet 16. The 
various sheets are now pressed together by the use of 
weights such as sandbags 32 or the like to allow the 
epoxy to initially cure. 

Alternatively, less than all of the sheets may be 
pressed together and allowed to initially cure, whereaf- 
ter the remainder of the sheets may be applied to the 
initially cured sheets and pressed together. For exam- 
ple, sheets 10, and 12 may be positioned and pressed 
together and allowed to initially cure, whereafter sheets 
14, 16 and 18 may be added and pressed together. When 
using the identified epoxy resin and hardener, the initial 
cure, whether of some or all of the sheets, will take 



20 



25 



of 0.4800 inches, and the various layers of resin together 
comprising a thickness of 0.045 inches. These thick- 
nesses are of course not critical nor limiting but these 
particular thicknesses have been found to produce a 
superior structure, especially when applied in a boat 
building environnment 

The invention is seen in FIG. 7 as applied to the 
formation of convavo-convex structures such, for ex- 
ample, as a boat huQ. As seen in FIG. 7, a sheet of wood 
veneer 38 may be placed adjacent the inner surface of 
mold 28 whereafter a layer of epoxy resin 40 may be 
q>plied to the exposed inner surface of the wood veneer 
sheet 38 whereafter a sheet of fiberglass 42 may be 
placed adjacent the exposed inner surface of wood ve- 
neer sheet 38 and a suitable curing technique employed 
to allow the wood veneer sheet 38, resin 40 and fiber- 
glass sheet 42 to set up to form a rigid, laminate, conca- 
vo-convex structure 44. In concavo-convex structure 
44, the wood veneer sheet forms the rounded exterior of 
the structure to provide a wooden appearance to the 
structure and the fiberglass sheet forms the concave 
interior of the structure and reinforce the wood veneer 
to form, together with the wood sheet, an attractive and 
yet extremely strong concavo-convex structure. 

The wood sandwich structure as seen in FIGS. 8 and 
9 is especially suited for use in furniture manufacture. 
The structure of FIGS. 8 and 9 conq)rises a central 
sheet of end core material 46; a sheet of processed mate- 
rial 48 resin bonded to each face of core sheet 46; a 



bT^t^Inrn^Jc^t^uTc!^^^ ^od veneer Sheet so resin bonded to each Sheet 48 Of 



8 to 10 hours. Following the full cure of all of the sheets, 
the boat hull may be removed from the mold 28 and a 
coating of resin 22, formed of the same resin as the resin 
layers 20 interposed between the various sheets, may be 35 
applied to the exterior surface of the strakes 24 and the 
strips 26 to provide a moisture seal for this exterior 
surface. Since the identified epoxy resin is clear, the 
resin seals the ext^or surface of the hull while preserv- 
ing the natural wood appearance. Alternatively, the 40 
boat hull may be formed in the mold consisting of sheets 
12, 14, 16, and 18 and the strakes 24 and strips 26 may be 
applied to the exposed surface of wood veneer sheet 12 
after the hull has been removed from the mold. 

If desired, a veil coat 34 of fiberglass cloth may be 45 
applied over coating 22 and a further resin coating 36 
applied to the exposed surface of fiberglass veil coat 34^ . 
Fiberglass cloth 34 may have a thickness of O.OOS inches 
and becomes transparent when wetted. Cloth 34 tough- 
ens the exterior surface of the hull to provide impact 50 
resistance and adds overall strength to the hull. 

The resulting boat hull is extremely stress resistant in 
all directions, provides a superior stifTness-to-weight 
ratio and a superior strength-to-weight ratio, and pre- 
serves the sought after appearance and 'fed*' of a wood 55 
hull while substantially elimninating the moisture prob- 
lems inherent in previous wood hull designs. The inven- 
tion boat hull also lends itself to mass production tech- 
niques since all of the reusable mold techiniques that 



processed material; and a second wood veneer sheet 52 
resin bonded to each sheet 50 of wood veneer with the 
grain of each sheet 52 crossing with respect to the grain 
of the assodated sheet 50. The resulting wood sandwich 
structure 54, including interposed layers of resin 56, has 
total symmetry and is therefore extremely resistant to 
warpage. Structure 54 also includes the X, Y and Z 
strength as described in connection with the structures 
of FIGS. 4-6 and synergistically combines the tensile 
strength provided by the strands or cables of the pro- 
cessed material, the compressive strength provided by 
the wood veneer sheets and the unity strength provided 
by the bonding and penetrating dfects of the resin. 
Structure 54 in fact is significantiy stronger than compa- 
rable wood or wood veneer structures or comparable 
processed sheet or composite processed sheet struc- 
tures. 

Structure 54 is seen m FIGS. 9 and 10 employed to 
form a desk 58. Specifically, a single continuous com- 
posite strip of wood sandwich structure 54 is suitably 
formed into a U configuration with the legs of the U 
comprising the legs 54a of the desk and the bight of the 
U comprising the top 54^ of the desk. Wood sandwich 
structure 54 is especially well suited for furniture appli- 
cation because of its extreme resistance to warpage, 
excellent stififness and overall strength, and extreme 
resistance to any of the moisture problems that have 
traditionally plagued natural wood structures. Central 



have allowed vohmne low cost production of fiberglass 60 core member 46 preferably comprises a sheet of end 



hulls are equally applicable to the construction of the 
composite wooden hull ot the invention. 

When used to form a boat hull, the wood sandwich 
composite structure of FIGS. 4-6 may, for example, 
have an overall thickness of 0.75 inches with each wood 
veneer sheet comprising a thickness of 0.0625 inches, 
each fiberglass sheet comprising a thickness of 0.0500 
inches, the end grain balsa core sheet having a thickness 



core balsa; processed sheets 48 preferably conq>rise 
sheets of triaxial fiberglass; sheets 50 and 52 preferably 
comprise sheets of a hardwood such as cherry or oak; 
and resin 56 preferably comprises WEST SYSTEM 105 
65 Epoxy Resin and WEST SYSTEM 205 Hardener. 
Although preferred embodiments of the invention 
have been illustrated and described in detail, it will be 
apparent that various changes may be made in the dis- 
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closed embodimncnts without departing from the scope 
or spirit of the invention. 
I claim: 

1. A veneer laminate composite structure comprising: 

(A) a relatively thick sheet of core material providing 5 
a structure, strength gaicrally nonnal to the plane 
of the structure; 

(B) a first . sheet of synthetic fibrous material, substan- 
tially thinner than said ^cet of core material and 
including fiber strands rutining in the plane of the 10 
sheet, resin bonded to one face of said sheet of core 
material; 

(C) a second sheet of synthetic fibrous material, sub- 
stantially thinner than said sheet of core material 
and formed of the same material as said first sheet 15 
and including fiber strands running in the plane of 
the sheet, resin bonded to the other face of said 
sheet of core material; 

(D) a sheet of wood veneer, substantially thinner than 
said sheet of core material, juxtaposed to the ex- 20 
posed face of at least one of said sheets of synthetic 

' fibrous material; and 

(E) a layer of resin positioned between each of ihc 
juxtaposed sheets to bond the sheets together with 



the sheets of fibrous material providing tensile 
strength for the composite structure in the plane of 
the sheets, the wood veneer sheet providing com- 
pressive strength for the composite structure in the 
plane of the sheets, the core sheet providing 
strength for the composite structure in a direction 
normal to the plane of the sheets, and the resin 
penetratmg the interposed sheets to lock the sheets 
together and augment the overall tmity strength of 
the composite structure. 

2. A veneer laminate composite structure according 
to claim 1 and fiirther including: 

(F) another sheet of wood veneer, substantially thin- 
ner than said sheet of core material, resin bonded to 
the exposed surface of said sheet of wood veneer 
with its grain crossed with respect to the grain of 
the wood veneer sheet to which it is bonded 

3. A wood sandwich structure according to claim 1 
wherein: 

(P) said sheet of core material comprises a sheet of 

end core balsa; and 
(O) said sheets of fibrous material comprise sheets of 

fiberglass. 
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